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[57) | ABSTRACT

A front body structure of a vehicle capable of controlling a
crashed mode of a front side frame at a collision with
reduced weight. A rear frame of the front side frame has high
rigidity by making the thickness thereof thicker than that of-
the front frame. The weight of the front body is reduced by
lessening the thickness of the front frame. A crashed mode
is controlled by adjusting the thickness of the front frame
and the rear frame. The front and rear frames are joined by
a butt joint to each other at a set angle with respect to a
vertical direction of a car body, so that a joint part between
both frames can be easily bent at a collision. A reinforcement
and a engine mount are respectively disposed at the inside
and the outside of the joint part to reinforce the joint part.

17 Claims, 5 Drawing Sheets
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FRONT BODY STRUCTURE OF A VEHICLE
AND A METHOD FOR ASSEMBLING A
FRONT BODY OF A VEHICLE

BACKGROUND OF THE INVENTION

This invention relates to a front body structure of a vehicle
in which a front side frame has a front frame and a rear

frame, and relates to a method for assembling the front body
of the vehicle.

In order to ensure a performance against a collision of a
vehicle by enhancing a shock absorbing efficiency, there has
been a car body structure that in a crashed part of a front side
frame, a rear frame or the like, plural reinforcements are

arranged 1nside the frame to control durability and a crashed
mode of the frame.

Such a car body structure, however, has a problem that a
welding work for mounting the plural reinforcements inside
of the frame is troublesome. Further, in the structure, the
thickness of the frame is uniform to reduce the sorts of the
materials to be used, and is determined according to a part
with high rigidity thereof. This increases the strength and the
weight of the frame excessively.

Proposed is a front body structure of a vehicle, as dis-
closed in Japanese Utility Model Registration Publication
Gazette No. 3-30224, wherein a front side member is at first
divided into two members in a longitudinal direction of a car
body, a pile part in which the divided two members are piled
is provided at a part thereof to which an engine mount
bracket is mounted, and then the engine mount bracket is
removably disposed at the pile part.

In such a structure, howeyver, it is required that the divided
members are jointed to each other. This causes the increase
of parts and the difficulty of manufacturing.

SUMMARY OF THE INVENTION

This invention has its object of providing a front body
structure of a vehicle and a method for assembling the front
body of the vehicle, which are capable of controlling a
crashed mode of a frame while reducing the weight thereof
compared with a case with entirely thick frame, by thick-
ening only a part which requires high rigidity in the frame.

To attain the foregoing object, in the present invention, a
front body structure of a vehicle having a front side frame
comprises: a front frame composing a front part of the front
side frame; and a rear frame composing a rear part of the
front side frame, having higher rigidity than the front frame,
and a front end part of which is joined by a butt joint to a rear
end part of the front frame. According to such a structure, the
rear frame of the front side frame has higher rigidity than the
front frame, so that, the rigidity of the front side frame is
different between the front and the rear thereof, and a joint
part between the front and rear frames is joined by a butt
joint. As aresult, the front side frame easily bends at the joint
part at a collision, thus effectively absorbing a shock.

Further, in the present invention, the front end part of the
rear frame 1s joined by a butt joint to the rear end part of the

front frame at a set angle with respect to a vertical direction
of a car body. |

Since the front frame and the rear frame are joined by a
butt joint at a set angle with respect to a vertical direction of
a car body, the front side frame easily bends at the joint part
between the front and rear frames at a collision. This
presents an advantage at absorbing a shock.
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2

Furthermore, in the present invention, a front body struc-
ture of a vehicle having a front side frame comprises: a front
frame composing a front part of the front side frame; a rear
frame composing a rear part of the front side frame and
being joined by a buit joint to the front frame; and a
reinforcement arranged at least at one of the inside and the
outside of a joint part between the front frame and the rear
frame. According to such a structure, required strength of the
joint part between the front and rear frames is ensured.

For example, when a reinforcement and an engine mount
are respectively arranged inside and outside of the joint part
between the front and rear frames, the joint part is supported
between the reinforcement and the engine mount. As a
result, the joint part between the front and rear frames is
prevented from separating and the rigidity for supporting an
engine 18 ensured by the engine mount.

Moreover, in the present invention, a front body structure
of a vehicle having a front side frame comprises: a front
frame composing a front part of the front side frame; a rear
frame composing a rear part of the front side frame, having
higher rigidity than the front frame, and a front end part of
which is joined by a butt joint to a rear end part of the front
frame at a set angle with respect to a vertical direction of a
car body; a reinforcement arranged at the inside of a joint
part between the front frame and the rear frame; and an
engine mount disposed at the outside of the joint part
between the front frame and the rear frame. Accordingly,
since the rear frame has higher rigidity than the front frame
and the front and rear frames are joined to each other by a
butt joint at a set angle with respect to a vertical direction of
a car body, the front side frame easily bends at the joint part
at a collision so that a shock of the collision is effectively
absorbed. Since the reinforcement and the engine mount are
respectively arranged inside and outside of the joint part
between the front and rear frames, the joint part is prevented
from separating and the rigidity for supporting the engine is
ensured by the engine mount.

In addition, in the present invention, a method for assem-
bling a front body of a vehicle in which a front side frame

in closed sectional construction composed of a frame inner
and a frame outer joined to each other has a front frame and

-a rear frame comprises the steps of: forming a joint panel

member in such a manner as to join by a butt joint a first
panel member forming the front frame to a second panel
member forming the rear frame whose rigidity is higher than
that of the first panel member; and forming the frame inner
and the frame outer of the front side frame by pressing the
joint panel member. Since the first panel member forming
the front frame is joined by a butt joint to the second panel
member forming the rear member with higher rigidity than
that of the front member, the joint panel member having
different rigidity between the front and the rear thereof can
be easily formed. Since the joint panel member is then
pressed to form the frame inner and the frame outer of the
front side frame, the front side frame having different
rigidity between the front and rear members can be easily
manufactured by joining the frame inner to the frame outer.

Other features and advantages of the invention will be
apparent from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Accompanying drawings show a preferred embodiment in
the present invention in which: -

FIG. 1 1s a perspeciive view showing a front body
structure of a vehicle,
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FIG. 2 is a side view of a front side frame,

FIG. 3 is a perspective view of the front side frame in
parts,

FIG. 4 1s an explanatory diagram showing a state of
transformation of the front side frame at a crash, and

FIG. S is a perspective view illustrating a method for
assembling a front body of a vehicle.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Detailed description is made below about a prefetred
embodiment according to the present invention with refer-
ence to accompanying drawings.

In FI1G. 1 schematically showing a front body structure of
a vehicle, reference numeral 1 indicates a front side frame
extending in a longitudinal direction of a car body which is
Jomted to an under side part of a wheel apron 2 composing
a side part of an engine room. The front side frame 1 has a
front frame 3 composing a front part thereof and a rear frame
4 composing a rear part thereof. The front frame 3 and the
rear frame 4 are integrally joined by a butt joint by a laser
beam welding at a set angle with respect to a vertical
direction of a car body. In this embodiment, a joint part 5
between the frames 3 and 4 is inclined at 30° with respect to
a vertical direction of a car body (6=60 with respect to a
longitudinal direction of a car body) (see in FIG. 2).

Further, as shown in FIG. 3, an engine mount 6 for
supporting an engine (not shown) is disposed outside of the
joint part S of the front side frame 1 and a reinforcement 7
in which two panels are joined in a closed sectional con-
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struction to each other is disposed inside thereof. Mounting -

holes 6a, 7a are formed at the engine mount 6 and the
reinforcement 7 respectively. Mounting holes 1a are formed
at the front side frame 1 so as to correspond to the mounting
holes 6a and 7a. The front side frame 1 is fixed to the engine
mount 6 and the reinforcement 7 by bolts (not shown)
passing through the front and rear frames 3, 4, the reinforce-
ment 7 and the engine mount 6. Thus, the joint part 5
between the front and rear frames 3, 4 is reinforced by the
engine mount 6 and the reinforcement 7, thus preventing a
separation of the joint part S.

The reinforcement 7 is attached to the front and rear
frames 3, 4 so that a contacting space between the reinforce-
ment 7 and the front frame 3 is smaller than a contacting
space between the reinforcement 7 and the rear frame 4.

Preferably, the number of the bolt which passed through
the rear frame 4 is more than the number of the bolt which
passes through the front frame 3.

Reference numerals 8, 9 and 10 indicate a wheel house, a
suspension tower part and a dash panel respectively. The
dash panel 10 is composed of a dash lower panel 11 located
at a lower side and a dash upper panel 12 located at a upper
side.

The front frame 3 has a simple figure, and has a thinner
thickness and a lower rigidity than the rear frame 4 in order
to easily absorb a shock by deformation at a head-on
collision. For example, as the front frame 3, a material of 1.4

mm thickness and 80 kgf/mm? maximum tensile stress

(high-tensile steel board such as SPFC80) is used, and, as the
rear frame 4, a material of 2.4 mm thickness and 40 kgf/mm?
maximum tensile stress (ordinary steel board such as
SPFC40) is used. The joint part 5 (joint line) between both
frames 3 and 4 is joined by a butt joint so as to be inclined
at from 45° to 60° with respect to a vertical direction of a car
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body (so that the upper the joint line goes, the more
frontward the JOlIlt line 1s located with respect to a vehicle
forwardly running direction).

The front side frame 1 has a closed sectional construction
in which a frame outer 1A in plate shape and a frame inner
1B in hut shape are integrally jointed at upper flange parts
and lower flange parts thereof by spot welding. The frame
outer 1A 1s composed of an integral joint panel member
which 1s so composed that two panel members 21, 22 whose

thickness are different from each other are joined by a butt
joint at a joint part 25 by laser beam welding beforehand.
Similarly, the frame inner 1B is composed of an integral

joint panel member which is so composed that two panel
members 23, 24 whose thickness are different from each
other are joined by a butt joint at a joint part 26 by laser
beam welding before-hand. The joint panel members are
pressed beforehand to be formed in a set figure.

Accordingly, for example as shown in FIG. 4, when a
impact from a bumper or the like is inputted at a head-on
collision, the impact works so as to bend the front side frame
1 upward at the joint part 5. In detail, when the impact is
inputted via the front frame 3 at a head-on collision, the rear
frame 4 works so as to prop against the front frame 3, since
the thickness of the front frame 3 is thinner than that of the
rear frame 4 and the joint part 5 is inclined at a set angle with
respect to a vertical direction of a car body. As a result, the
front side frame 1 bends so that the joint part 5' between the
front frame 3' and the rear frame 4' shifts upward.

Further, since the rear frame 4' props against the front
frame 3' to which the impact is inputted and the front frame
3" located frontward than the engine mount 6 has lower
rigidity than the rear frame 4', the front frame 3" transforms
in bellows shape and the joint part 5" further raises upright.
Accordingly, a shock energy is effectively absorbed without
the engine (the engine mount 6) moved backward and
without increasing the weight. Particularly, since desired
strength and rigidity of the front side frame are ensured by
changing the reinforcement 7, a balance of energy absorp-
tion of a front part and a rear part of the frame is not affected
by the strength and rigidity of the front side frame.

Furthermore, since the front frame 3 can be made thin to
required minimum thickness, a weight of the front side
frame can be reduced compared with a conventional front
side frame whose thickness is uniform as a whole.

Explained next is a method for assembling the above front
body of a vehicle with reference to FIG. 5.

First, two panel members 31, 32 which have different
thickness and different rigidity from each other are prepared.
The panel members 31, 32 are joined by a butt joint by a
laser beam welding machine 36. Thus, formed is a joint
panel member 33 in which the panel members 31, 32 whose
thickness are different from each other are integrally formed.

Then, a frame outer 1B having a set figure is formed from
the joint panel member 33 by using a press upper mold 34
having a molding concave part 344 and a press lower mold
35 having a molding convex part 354. Thus, in the frame
outer 1B, the thickness of the rear side panel member 24 is
thicker than that of the front side panel member 23 and a rear
part of the front side frame 1 has high rigidity. Accordingly,
by pressing one element (a joint panel member 33) one time,
the frame outer 1B in which the thickness of the rear part (a
panel member 24) is thicker than that of the front part (a
panel member 23) is easily molded.

At this time, the frame outer 1B is so pressed that the joint
part 26 between both panel members 23, 24 makes a set
angle (for example, 45° to 60°) with respect to a horizontal
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direction.
Then, in the same way as in molding of the frame outer
1B, formed is the frame inner 1A in which the panel

members 21, 22 whose thickness are different from each
other are welded by laser beam.

Thereafter, a reinforcement 7 is welded to an inner surface
side of the frame inner 1A, then the frame inner 1A and the
frame outer 1B are joined to each other by spot welding to
form the front side frame 1 in which the rear frame 4 has
higher rigidity than the front frame 3. If required, the engine
mount 6 is fixed by bolts (not shown).

This invention can be embodied as various forms without
deviating from its fundamental characteristics. Thus, the
above embodiment is for purpose of illustration only and is
not intended as a definition of the limits of the invention. In
addition, since the scope of this invention is determined not
by the description made before the claims but by the scope

of the claims, all of modifications within the scope of the

claims or equivalents to the scope of the claims are included

in the scope of the claims.
We claim:

1. A front body structure of a vehicle having a front side

frame positioned at a lower side of a wheel apron forming

a side part of an engine room and extending substantially
straight in a longitudinal direction of the vehicle, compris-
ing:

a front frame composing a front part of said front side

frame, said front frame extending in a substantially
longitudinal direction of the vehicle; and

a rear frame composing a rear part of said front side
frame, said rear frame having a higher rigidity than said
front frame with said rear frame extending in a sub-
stantially longitudinal direction of the vehicle, wherein
each of said front frame and said rear frame have closed
cross-sections and an open part of a front end part of
said rear frame is joined by a butt joint to an open part
of a rear end part of said front frame.

2. The front body structure of a vehicle as in claim 1,
wherein the front end part of said rear frame is joined by a
butt joint to the rear end part of said front frame at a set angle
with respect to a vertical direction of a car body.

3. The front body structure of a vehicle as in claim 2,
wherein the angle of said butt joint between said front frame
and said rear frame increases with respect to the vertical
direction of the car body, the more forward the joint line is
located with respect to a vehicle forwardly running direc-
tion. |
4. A front body structure of a vehicle having a front side
frame positioned at a lower side of a wheel apron forming
a side part of an engine room and extending substantially
straight in a longitudinal direction of the vehicle, compris-
ing:

a front frame composing a front part of said front side
frame, said front frame extending in a substantially
longitudinal direction of the vehicle;

a rear frame composing a rear part of said front side
frame, said rear frame extending in a substantially
longitudinal direction of the vehicle; and

a reinforcement arranged at least at one of an inside and
an outside of a joint part between said front frame and
said rear frame;

wherein each of said front frame and said rear frame have
closed cross-sections and an open part of a front end
part of said rear frame is joined by a butt joint to an
open part of a rear end part of said front frame.

5. The front body structure of a vehicle as in claim 4,
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6

wherein said reinforcement is attached to said front and rear
frames so that a contacting space between said reinforce-
ment and said front frame is smaller than a contacting space
between said reinforcement and said rear frame.

6. The front body structure of a vehicle as in claim 4,
wherein said reinforcement is attached to said front and rear
frames by bolts passing through said front and rear frames
and said reinforcement, with a number of bolts passing
through said rear frame being greater than a number of bolts
passing through said front frame.

7. A front body structure of a vehicle having a front side

frame, comprising:

a front frame composing a front part of said front side
frame;

a rear frame composing a rear part of said front side
frame, having higher rigidity than said front frame, and
a front end part of which is joined by a butt joint to a
rear end part of said front frame at a set angle with
respect to a vertical direction of a car body;

a reinforcement arranged at the inside of a joint part
between said front frame and said rear frame; and

an engine mount disposed at the outside of the joint part

between said front frame and said rear frame.

8. The front body structure of a vehicle as in claim 7,
wherein the angle of said butt joint between said front frame
and said rear frames increases with respect to the vertical
direction of the car body, the more forward the joint line is
located with respect to a vehicle forwardly running direc-
tion.

9. The front body structure of a vehicle as in claim 7,
wherein said reinforcement is attached to said front and rear
frames so that a contacting space between said reinforce-
ment and said front frame is smaller than a contacting space
between said reinforcement and said rear frame.

10. The front body structure of a vehicle as in claim 7,
wherein;

said reinforcement and said engine mount are attached to
said front and rear frames by bolts passing through said
front and rear frames, said reinforcement and said
engine mount; and

a number of bolts passing through said rear frame is.
greater than a number of bolts passing through said
front frame.

11. A method for assembling a front body of a vehicle in

which a front side frame, in closed sectional construction is

composed of a frame inner portion and a frame outer portion
joined to each other, is divided into a front frame and a rear
frame, said method comprising the steps of:

forming a joint panel member in such a manner as to join
by a butt joint a first panel member forming said front
frame to a second panel member forming said rear
frame whose rigidity is higher than that of the first
panel member; and

forming said frame inner portion and said frame outer
portion of said front side frame by pressing said joint
panel member.

12. The method for assembling a front body of a vehicle
according to claim 11, further comprising the step of attach-
ing the frame inner portion to the frame outer portion by
welding.

13. The method for assembling a front body of a vehicle
according to claim 12, wherein the welding is spot welding.

14. A front body structure of a vehicle having a from side
frame extending in a substantially longitudinal direction of
the vehicle, comprising:

a front frame composing a front part of said front side
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frame, said front frame extending in a substantially
longitudinal direction of the vehicle;

a rear frame composing a rear part of said front side frame
and being joined by a butt joint to said from frame, said
rear frame extending in a substantially longitudinal
direction of the vehicle; and

a reinforcement arranged at least at one of an inside and
an outside of a joint part between said front frame and
said rear frame;

wherein said reinforcement is arranged at an inside of the
joint part between said front frame and said rear frame
and an engine mount is arranged at an outside of the

joint pan between said front frame and said rear frame. -

15. The front body structure of a vehicle as in claim 14,
wherein:

said reinforcement and said engine mount are attached to
said front and rear frames by bolts passing through said
front and rear frames, said reinforcement and said
engine mount; and

a number of bolts passing through said rear frame is
greater than a number of bolts passing through said
front frame.

16. A front body structure of a vehicle having a front side

frame positioned at a lower side of a wheel apron forming
a side part of an engine room and extending substantially
straight in a longitudinal direction of the vehicle, compris-
ing:
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a front frame composing a front part of said front side
frame, said front frame extending in a substantially
longitudinal direction of the vehicle; and

a rear frame composing a rear part of said front side
frame, said rear frame having a higher rigidity than said
front frame with said rear frame extending in a sub-
stantially longitudinal direction of the vehicle, wherein
each of said front frame and said rear frame have closed
cross-sections and an open part of a front end part of
said rear frame is joined by a butt joint to an open part
of a rear end part of said front frame; and a thickness
of said rear frame is greater than a thickness of said
front frame. |

17. A method for assembling a front body of a vehicle in
which a front side frame, in closed sectional construction is
composed of a frame inner portion and a frame outer portion

joined to each other, is divided into a front frame and a rear

frame, said method comprising the steps of:

forming a joint panel member in such a manner as to join
by a butt joint a first panel member forming said front
frame to a second panel member forming said rear
frame whose rigidity is higher than that of the first
panel member; and '

forming said frame inner portion of said front side frame
by pressing said joint panel member after joining said
joint panels.
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